Background: Lower eyelid blepharoplasty has continued to evolve with ongoing debate regarding optimal techniques. Despite large case series publishing excellent results and minimal complications, the true longevity of these procedures remains unclear. Objectives: The aim of this study was to determine how thoroughly the aesthetic surgery literature assesses the longevity of lower blepharoplasty. Methods: A 20-year comprehensive literature review from 1997 to 2017 was conducted. The titles and abstracts of 180 articles were reviewed, yielding 86 potential publications; 49 studies met inclusion criteria and were analyzed. Results: A total of 10,698 patients were included for analysis. Reported follow-up ranged between 1 week and 192 months. Mean follow-up was 14.8 months for the 29 studies (59.2%) that reported these data. Pooled analysis of complication rates demonstrated 0.77% (n = 82) reoperation, 0.37% (n = 39) scleral show, 0.25% (n = 27) lid malposition, and 0.24% (n = 25) ectropion rates, among others. Forty-four studies (89.8%) published postoperative photographs with a total of 141 unique postoperative time points that were supported with photographic evidence (mean: 15.3 months; range: 1 week-192 months). In this series, for only 10 patients (0.094%) were postoperative photographs available at time points beyond 24 months. Conclusions: Lower eyelid blepharoplasty is a powerful procedure with seemingly minimal morbidity despite its technical demands. The longevity of this procedure is poorly supported with photographic evidence in the literature. Studies do not adequately report or represent their follow-up to capture long-lasting results. Standardized reporting of results is needed to ensure that anyone seeking this treatment can be adequately counseled.
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Blepharoplasty is one of the most commonly performed aesthetic procedures in the United States with more than 145,000 procedures performed in 2017 alone, representing a 26.3% increase compared with the previous year. 1 Unlike upper eyelid blepharoplasty, which has seen only minor refinements to techniques in recent years, lower eyelid blepharoplasty techniques and strategies continue to evolve. 2 Traditional lower eyelid blepharoplasty, performed through an external incision, has been shown to yield excellent aesthetic results. 2 Some argue that the risk of lower lid malposition using this technique is significant and that prophylactic concomitant canthal procedures should be performed, the most notable of which are canthopexy or canthoplasty. [3] [4] [5] [6] [7] Similarly, others perform lateral canthal procedures at the time of lower blepharoplasty to help maintain overall eyelid shape. 8 In contrast, some surgeons attempt to circumvent lower eyelid pull-down and malposition by performing fat removal or transposition through a transconjuctival incision. 9, 10 To date, there is no consensus on optimal technique, and the evidence-based literature appears to be lacking in long-term follow-up adequate enough to capture the true timing and rate of recurrence and/or revisionary procedures.
Thus, despite large case series publishing excellent results and minimal complications, the true longevity of these procedures remains unclear. Lower blepharoplasty is performed by surgeons from multiple specialties, with no central agreement in terms of sufficient patient follow-up. The purpose of this study is to review the literature, paying special attention to published postoperative photographs in order to gain a better understanding of the longevity of this commonly performed procedure in the hope that we will be better able to educate our patients preoperatively.
METHODS
A 20-year comprehensive literature review was conducted using PubMed for studies evaluating lower blepharoplasty from May 1997 to September 2017. All resulting articles published with "lower blepharoplasty" in the title were included, yielding a total of 180 unique articles. Studies reporting all techniques considered to be a lower blepharoplasty, including all surgical modifications, were included. Of these 180 articles, about half were excluded due to previously determined criteria including but not limited to articles written in a foreign language, articles not deemed to be primary literature, case reports, and reviews without patient series. Among the remaining 88 articles, 39 publications were excluded due to classification as being videos, letters to the editor, technique descriptions, or review papers.
The full texts of the remaining 49 articles were evaluated by two independent reviewers (S.A.A. and S.G.M.). 2, 8, The following data points were collected: senior author, senior author specialty, year of publication, journal of publication, whether the study was performed in a private or academic setting, minimum/maximum/mean follow-up time, type of blepharoplasty and accompanying surgical modifications (eg, canthoplasty, canthopexy, orbicularis oculi flap, fat repositioning), number of patients, number of patients with postoperative photographs, postoperative follow-up time at which photographs were taken, patient satisfaction, satisfaction tool, and the following complications: lid malposition, scleral show, ectropion, hematoma, chemosis, corneal abrasion, and reoperation.
All descriptive statistical analyses were performed using Excel version 14.3.9 (Microsoft, Redmond, WA, USA).
RESULTS
A total of 10,698 patients were included for analysis. Information on the number of male and female patients was available in 34 studies (5759 patients); the majority of patients (5067, 88.0%) were female. Information on mean age was available in 31 studies (5014 patients); the average age of the patients was 53.9 years old (range: 21-89 years). Authors were primarily plastic surgeons (n = 30, 61.2%), with the remainder in oculoplastics, otolaryngology, oromaxillofacial surgery, or dermatology. Forty-one (83.7%) publications had at least 1 author with an academic affiliation.
Reported follow-up ranged from 1 week to 192 months (Table 1) . Mean follow-up was 14.8 months for the 29 studies (59.2%) that reported these data. Techniques included, but were not limited to, lateral canthal procedures (ie, canthopexy, canthoplasty, or pexyplasty; 1438 patients), release of orbicularis retaining ligament (1376 patients), orbicularis oculi flap (950 patients), orbital fat repositioning (1080 patients), and additional fat grafting to periorbita or midface (365 patients; Table 2 ). Of the 1228 canthopexies and canthoplasties included in this study, the indication for utilization was clearly indicated in 712 of them, of which the vast majority (645, 90.6%) were performed concomitantly for support or to correct a pre-existing condition.
Pooled analysis of outcomes demonstrated the following complication rates: 0.36% (n = 39) scleral show, 0.25% (n = 27) lid malposition, 0.23% (n = 25) ectropion, 1.91% (n = 204) chemosis, 0.06% (n = 6) hematoma, 0.23% (n = 25) dry eye, and 0.07% (n = 7) infection ( Table 3 ). The reoperation rate was 1.22% (n = 131), of which the most common indication was removal of excess fat (n = 38, 21.4%) and suture removal (n = 25, 19.1%). (Table 4 ). Further stratifying these complications by specialty of senior author demonstrated a comparable complication rate across all specialties (Table 5) . Table 1) . Despite this, only 10 patients in this series (0.094%) had postoperative photographs at time points beyond 24 months, 30% (n = 3) of which were underscoring suboptimal results. Patient satisfaction was mentioned in 15 studies (30.6%) but satisfaction score and/or tool used was only defined in 4 studies (8.2%; Table 3 ). No study in this series used a validated instrument to assess patient satisfaction.
Patient demographics, mean follow-up, and additional operative techniques were further broken down by specialty (Table 6 ). Case series published by a plastic surgery senior author were found to have the longest mean follow-up period (43.7 months), followed by oromaxillofacial surgery (32.5 months), ear, nose, and throat/oculoplastics (21.4 months), and oculoplastics (9.6 months). Furthermore, plastic surgery comprised the majority of the additional operative procedures performed in this case series, making up over 95% of all release of orbicularis retaining ligament procedures, orbicularis oculi flaps, and fat grafting. Fat repositioning was the only additional procedure performed across all specialties.
DISCUSSION
Over the past several decades, lower eyelid blepharoplasty has continued to evolve. Numerous techniques have been designed to maximize the aesthetic result and decrease postoperative complications. [57] [58] [59] [60] Surgeons continue to debate access incisions, orbital fat management, lateral canthal manipulation, and other concomitant procedures, to name a few. The longevity of a lower blepharoplasty may be related to the complexity of the primary problem, the quality of the tissues being managed, the skill of the operating surgeon, and the tolerance of the patient. Despite a burgeoning body of literature, overall outcome data have remained variable in both outcome type and duration of follow-up. We performed a comprehensive literature review that focused on reporting of outcomes, follow-up, and patient photographs. Our study confirms that although complication rates after lower blepharoplasty are low, inadequate reporting of longterm follow-up prevents plastic surgeons from understanding the true longevity of lower blepharoplasty and accurate comparison of the various techniques. 
ENT, ear, nose, throat; OMFS, oromaxillofacial surgery.
The most commonly reported complication of lower blepharoplasty is lower eyelid malposition. 4, 8, 10, 57, 61 Mild eyelid malposition results in little or no scleral show between the limbus and the lid margin with possible lateral lid retraction, whereas moderate malposition included scleral show below the limbus but without frank ectropion or outward turn of the eyelid margin. In contrast, severe eyelid malposition is defined as an ectropion. 2 Lower eyelid malposition after lower blepharoplasty results from an imbalance of lower lid forces and can be caused by untreated eyelid laxity, overzealous skin resection, orbicularis oculi denervation, imbrication of the orbital septum, or unfavorable scarring. 60, 61 In this comprehensive review, we noted very low rates of varying degrees of eyelid malposition. Specifically, scleral show occurred in 27 patients (0.25% of 10,627), lid malposition in 25 patients (0.24%), and ectropion in 25 patients (0.24%). Taken together, the risk of lower eyelid malposition of any degree appears to be <1%. Preoperatively identifying at-risk patients can be crucial to preventing this complication, and techniques addressing horizontal lid laxity can be performed at the time of lower blepharoplasty. 61 Another complication often reported in the literature is chemosis, which is defined as a transudative edema and/ or inflammation of the conjunctiva. 62 Chemosis can occur following a direct traumatic exposure or be caused by decreased fluid drainage from the periorbita. 62 The rate of chemosis is variably reported in the literature and occurs in the early or intermediate postoperative period. 61 In our aggregated series, the incidence of chemosis was 1.9% (204 of 10,627). Interestingly, all 204 cases of chemosis were reported from 8 of the 49 studies. One study reported chemosis in 76 of 307 cases (24.8%). 36 The remaining studies either reported the incidence as zero or made no mention of chemosis. Interestingly, studies where the senior author was an oculoplastic surgeon diagnosed chemosis at a rate of 10.6%; no other specialty diagnosed chemosis at a rate >1.2% (Table 5) . Taken together, the true rate of chemosis following lower blepharoplasty remains unclear.
In addition to lid malposition and chemosis, there is also a low risk of dry eyes (0.24%), corneal abrasion (0.1%), infection (0.07%), and hematoma (0.06%). Although reports of other complications, including malar festoons, vision loss, and hypertrophic scarring, exist in the literature, the authors tended to focus on the most common and appropriate occurrences among the aggregate series. 61 Nonetheless, our data support the relative safety of lower eyelid blepharoplasty and are consistent with other reviews. 58, 60, 63 The longevity of lower eyelid blepharoplasty remains uncertain. There is little evidence regarding the optimal duration of follow-up for lower blepharoplasty, which might identify the time point at which revision procedures are necessary. Some long-term studies suggest that skin-muscle suspension techniques require revisions at 12-15 years postoperatively. 64 Another study with long-term follow-up (mean: 11.3 years) demonstrated a mean time to recurrence of 6.5 years postoperatively. 65 In this aggregate series, we found an average follow-up of 14.8 months (range: 1 week-16 years). Shorter follow-up periods may lead to inaccurately estimating the rate of complications. Review articles on lower blepharoplasty techniques cite indications for various techniques, yet no technique is widely considered to be superior. [57] [58] [59] [60] Although early complications are rare overall, the rate of recurrence and/or revision cited in the current body of literature cannot distinguish the superiority of one technique without adequate long-term follow-up.
Even with long-term studies, the mean follow-up may reflect only a portion of the patient cohort. Parsa et al 65 found in their long-term series with a mean follow-up of 11.3 years that only 69% of their patients had >10-year follow-up. Failure to make long-term assessments of results in facial aesthetic surgery is not uncommon, as patients often do not return for a 1-year follow-up, let alone several years after surgery. Other patients may have relocated and followed-up with a different surgeon, or had an unacceptable result and transitioned care. 2 Moreover, the decision to undergo a secondary procedure may be largely based on personal preference based on the impression that recurrent signs of aging have occurred, lowering the threshold for seeking a revision.
Patient-reported outcome measures (PROMs) have become increasingly desired in plastic surgery literature. 66, 67 Although technical outcomes and low complication rates are important, noting patient satisfaction with various procedures plays a pivotal role in guiding treatment options for future patients seeking lower lid surgery. Our study illustrates a paucity of PROMs used in lower blepharoplasty, with 15 of 49 studies discussing satisfaction and only 4 studies utilizing a patient satisfaction evaluation tool. Recently FACE-Q, a PROM developed for facial aesthetic surgery procedures, incorporated and validated an eye module specifically for cosmetic eye treatments. 67 Future studies should include validated PROMs in their assessment of outcomes after lower blepharoplasty for enhanced standardization and better comparison of techniques.
Not only can standardizing reporting and long-term follow-up improve quality of research, but it can also function as a means of better counseling patients preoperatively. A recent study using conjoint analysis demonstrated the importance of patient testimonials and photographs when patients are considering an aesthetic procedure. 68 This underscores the need to continue to follow patients and document long-term results through PROM assessments and through postoperative photography. Patients may present for a secondary surgery based on personal perception rather than clinical evidence of deteriorated aesthetics. A better understanding of the longevity of these procedures will help educate patients and manage expectations preoperatively.
Based on the results of this study, it is clear that outcomes reporting in lower blepharoplasty lacks standardization and leaves a great deal to be desired. Even after selecting for the publications with the most complete reporting, many studies fail to provide mean follow-up time or appropriate mention of complications (or lack thereof). Further, lower blepharoplasty is an aesthetic procedure where postoperative photographs are paramount. Despite this, postoperative photographs were published for <0.1% of patients in this aggregate series at time points >2 years after surgery, and 30% of these images were used to underscore suboptimal results. Of the over 10,000 patients in this series, only 141 unique postoperative time points were illustrated by postoperative photographs (mean: 15.3 months; range: 1 week-192 months). The utility of pre-, intra-, and postoperative photography in facial plastic surgery has been described previously. 57, 69 Having images available is crucial if surgeons are to critically analyze outcomes and maintain fidelity when sharing outcomes with the academic community. Studies have highlighted the key two-and three-dimensional photographic techniques that can yield standardized images (eg, reference points, directionality). 69, 70 However, regardless of the modality of visual documentation, we must consider the fourth dimension of imaging-time. The aesthetic surgery community would benefit greatly from stricter publication guidelines and photography standards that include timing of photographs in relation to lower eyelid blepharoplasty.
This study has several limitations. First, our cumulative outcomes data were only as complete and accurate as the series included in this study. As previously mentioned, these outcomes were often unavailable or not mentioned despite, in some instances, impressively large case volumes. Another limitation was that our search criteria included all studies with the words "lower blepharoplasty" in the title. This was used to capture titles containing lower blepharoplasty, lower eyelid blepharoplasty, and lower lid blepharoplasty. Based on this search criterion, it is unlikely that every case series written on lower blepharoplasty was captured. Furthermore, because this was a comprehensive assessment of the literature, and not a systematic literature review, a meta-analysis could not be performed. Nevertheless, we feel that our study included a representative sample of the lower eyelid blepharoplasty literature from the most recent 2 decades. Based on inclusion criteria, a total of 49 studies were reviewed which included 10,698 patients. An additional limitation of this study is the lack of substudy criteria such as eye morphology/prominence, positive vs negative vector, or degree of canthal laxity, which are all variables that may contribute to outcomes measures (eg, lid malposition, revision rates). Further, these variables were not reliably reported throughout the included studies and thus were not used. It is a limitation of any review of the literature to adapt the language and categories that the included studies utilize. For example, in our analysis of the current body of literature, several studies did not define "lid malposition" and whether that encompassed scleral show or ectropion. Therefore, in order to be as specific as possible, the authors chose not to assume what "lid malposition" was referring to (ectropion vs scleral show) when it was not otherwise indicated, possibly resulting in the underestimation of these outcomes. This series of patients were published by all of the types of surgeons who typically perform lower blepharoplasty. Specifically, 61% were published by plastic surgeons with the remainder by oculoplastic surgeons, otolaryngologists, oromaxillofacial surgeons, and dermatologists. In addition, this study included a variety of techniques including, but not limited to, lateral canthal procedures (canthopexy, canthoplasty, or pexyplasty), release of orbicularis retaining ligament, orbicularis oculi flap, orbital fat repositioning, and additional fat grafting periorbita or midface. There may be individual differences in surgical expertise and technique contributing to a procedure's longevity. While this variation may be a limitation, it may also be considered a strength in that, when taken together, this series is large, encompasses the experience from different types of surgeons performing these procedures, and includes many different operative techniques.
CONCLUSION
Lower blepharoplasty appears to be a powerful procedure with minimal morbidity. Although numerous techniques have been described and continue to evolve, no one technique has proven superior. We demonstrate that the current body of literature focused on lower eyelid blepharoplasty fails both to adequately report long-lasting results and to illustrate the true longevity of these procedures. Standardized reporting of results, including guidelines for timing of patient photography, is needed to ensure patients can be adequately counseled when pursuing lower blepharoplasty.
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